(12) 



UK Patent Application n 9> GB ™2 305 682 < 13 ,A 



(43) Oiteof APublicttkm 16.04.1997 



(211 Application No 9S20117.J 
(22) D««of FUing 2S09.199* 



(30) Priority Data. 
(31) 



(32) 77.09.199* (33) US 



(71) Applicant^) 

(Incorporated hi USA * Dai a w ar ai 



PO Box 4740. 3900 

I 772104740. United 



t200. 



(72) Inventoriil 
Tarry R 



(74) Ao^mandferAddrees for Service 
Sou* Wade Tenneitt 
27 FwnWval Street, LOWDOft EC4A 1fGt 



(51) IMTCl f 

E21S 43/10 33/1* 

(52) UK CI (Edition O) 

E1PFJTFKG 

(56) Documenti Cited 

GB 2221 402 A QS211SS00A 

(58) Raid of Search 

UK Ct (Edition 0) E1FFJTRCG 
INT CL 1 E21B 



OS 1597441 A 



CO 

m 

CO 
H 



{54) Wall completion system and method 

(57) The method includes running a Kner 17, production 
packer 15 and polished bore receptacle (PBR) into a well 
on the production tubing string 11, cementing the liner 17 
in place by pumping cement through the production 
tubing string 11, setting the packer 15, and optionally 
thereafter releasing an upper portion of the tubing string 
from the PBR. A seal assembly isolates the PBR bore from 
cement exposure during liner cementation. Annul us 
pressure produces a reverse fluid surge and circulating 
flow to prevent PBR seal ares contamination when the 
tubing string is lifted away from the PBR A connecting 
assembly 12 is suspended from a production tubing string 
11 to position the liner 17 in a weiibore. The connecting 
assembly transmits rotations! and longitudinal forces 
from the production tubing string to property position and 
cement the liner in the weiibore. The connecting assembly 
includes a device 20 to limit torque forces on the tubing 
string, and a longitudinal slip mechanism 28 permits 
limited longitudinal movement between the connecting 
assembly snd tubing string. A packer 15 is set to seel 
between the production tubing string 11 and the weft 
casing. An extended length of tubing 11a extends below 
the packer to provide a continuous tubtno/iner-caaing 
overlap area for cem en ta t i on. 
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^Ba, Mesa 



5 a te fa ffc§§ ^Ma a w$ te e^Es&g ns fa a ^ 
saMsaassa &g ajsssi&i? off te^s fe© sad <kb& off fe§ w^fl. 



Usasss as© ss^effly ussjl is psssfa® ibs®^ epsata to eae^ ags, 



15 I^lfeisesa^^ye^^Mfe^j^ A fluid ces^ shassy 

tea Joss fesfc? <&3te m &stes@ff teag@r. 

offtopgd^^^^aga^ T^teiste^s^*?^^^ 
telfe^^M^kteiss^^^fe^^^ ApiWte 

dm is Pdfe^ toy ten to ha**. ■*» & ^m^i m pto 
^ lbs llaer trap*, m^pfea^^^o^^ 



by to dffll ss^ag ®j m hyfe&sllkalSy sgj by p^ns^ag §sM m tfes dhdM g&kg 0 

Xis^r easy fisted dial §gfeg by m^m^A m hfSmA 

mesate wMsfe gyrate te t® fee afte fe^ teaggr has te^i gg^ 
S^fefei <o>f fasr dsrag t&s ©s^te&a p®s2ss is (§^te^ fep^ e ^@ 
pfaeeasss ete comm ®mm& tte lias? aad ta3 &@ q^Jffl^ of the cea&saQag 
Spds&sdl faaqs@ dessps ®d se&ag fcssfe ®p*a&^l by the drill ssriag 

* Afte* fibs <sesa(s@&g qpssmto the S^psg ma8 off &3 drfSlkg s&iag, &@ 
- ■ Imsr as ©Mfflsaly fed fecsis t&p te ssiEfegs a psfegiksai a&isig mmg. TfcePBS 
provided <feg% Bte teag^ has a sm©©^ HMsfeaS wmz? hmz &<g®&m& 

to msgkm m& m ©fe^5 seal gsgg^fly the tafita of feefebofe 

15 whkh sfebs ssto Ike? fenag^ Bsgaxass te ©pa h®m of the PBS dfeetiy 

the Hangs' Smggf, eesa^afc ^Mdn fifispeatiy hm tea jp^ga^ stove fee fiae? hgagef 
fills k«© fee FIE to© the dsffl piga 5s dfegapged &©aa the haagjgr 0 Hie 
px^^^ ®f Ms d^ds, as as msgfcMraS to the p§c^tes!e cse^mag 

20 wfees Sfe & may a s^iS ssg^ly sabssqeeafly 

c®asM3ssg Gte^Hisp asp asi t^s? as^ ^to§^ 0 Th© c^smto of 

msiskg rafSi &3 p@dte^gs mtog may ea£as (feys ®f dg feg md cos£ hmods^ls 
25 of &@QJi^uoids of fefflasSo T© ewpl^ &© a p^toi®® tonbrng sfcrsag amy b@ 

liaa? tepg^fo TypWy «ste » is pwidsa fcff g^iag o© $M off the ss£ 

The eosjveafeM pdishsd bos^ rassp^e at tb@ isppg? €sn^ of the liaer 
3© esiigteys a gsfefc^ tei d&m^s> & ©g**a! « fesg^ tea &@ mfe^i diass^sr 
of the Siae? 7 to a Ife teag@? FBI md s^Jkg as^mbiy d® s« res&iefc °M 



mw& a to^sS aggsas m ffls Ife\> Tfeg p®fegfei ^feg ^M®8 mzf <ms&& &&vm 
seaS te ggassaly si(pafea£ as^a fe^^si to life ?aa 

P^^©4s^iS(§i^ fe^ss afe®^© «i fester ssi ^sMy (§333 fe QsosoMy 

ti&hmg<>m*m^®% mmlm to isolate tfca Ms^r S fea Ml orate lhy&@g&&g 

fubfag sad Sk^ Ite^iayte^toiteteiiglgteyr 
fbep^tsctim paste?. Atesssiath^,&tt&^ 

pm&$G&m S*kg ®my ©s^d fiw presto g^glte? te gsdl w& fe Ik@r la 
He ^pa^S kg^lM(» fete isd©fe a gagfe? FS^ sfasdl ^^^y ^@ 
upg^ tubfag, feg> paraaafc disagag^^t far fluid dssssteto, ftttag se&ii^ and 
ases®©®^®® of ©©e^M !<§ag& dtag^ fa &@ tofefeac stofkg (g&ssdfeg t© tfe© 

Diasisg ©gs^&g ps^^ ia 5s mg®r&®£ m femora dMug© 

by liming feyte^ife p^mm wqpgsi aggfe fe femto to fea 

Th© qmJ% ®f es^sa^to pm©^ ig al^g&sdl fey Wqi 
tur&uleaee of as ig moves iato &@ ^rato a fe^^i i&g Hs^ aad toe 
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. cement flow would remit in increased cement movement control and leas washout of 
the borehole as the cement is circulated into the open bole annulus. 

The disadvantages of die prior ait ate overcome by the present invention, and 
an improved method and system are hereinafter disclosed for cementing a liner in 
5 place within a weUbare and more economically completing a weO. Hie technique of 
this invention minimizes the number of trip-in and trip-out operations, and also 
provides a reliable cementing operation while mhmnizing formation skin damage. 
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Tte g^i^ooi m& m^dH ®£ ifes p^sciK fe^afei <^pltey a pdteggki ta&Mg 
§&tag sagto tea adsM gaga s&isg to pssafeci a Has? k a ^Sto© oeS ©^aas &3 

5 hsagg, Iter g^&te^l te@ s^p&ete aadl g^S ^sssefoiy, dteffl ^ anssds^ 
Msg? tesgss^dM^ be&9 ses^efe ramkg A jprodte^o jpo^fe? ^ a 

p)Mstei te© ^BS^^s ®3 ?w i@ ^& jps^te^^ mkmQ s&isg sfe^wi to 
fe^ 0 A f§afet@a ®f fcfc pmteto (MMag ^s^Ss beta? to psete 

10 gad! gisssroadasig eassag M pgte ©toy© fig bass d? fe© 

saxss^TO&g tzwsmQ- TMs esfe^dsd wedajp) ssefea pwxdksa m ampfe as^i foff 

by fe§ w©d^) P Steg^y saMsaMag ©&®&mtoM®£i of the gfesw© tfes 

pmte&M piste sfc© te is tesie§& 

T&@ system mi m^M <s£ fee p^ggaS teto pgnnaifc sfe© p^tetoa tofokg 

20 Ggw^t Iter s© gfega Tfeg pdte&w gjfesag ^rasgd^ §®§ fe§sfe$ tew 
stoaaiteiiag ^s/Mefe fasgb top© to§3&, A to^s 

sdmuMiago or MJMag tte wdl, A sSies? m^hsfflto ema&ols iaitiadc® of tubiag 
witoi& raovemgas of fee liogf . The geste? is OTa®@g^ to &e pr^teta tobiag 



c 



TfeS P3M& ^ a Sd^£3 S^g^M ]p>mM& S\ife!£3 @£ fi&g 



gmdis^^felFlSIo Ups MdM s^sofei ©If fe tefomg s&mg, a'^pM i^s^ 
fetei^®aa3 dSfe^oE prissy «aate#ag gs^dy^ ia^ato sfciss allocs fee 



Ae§5©£feg feo) s^teS @ff psssas k^safe^ lifcg Ms^ is timed m& 

s&fcig 2s (^s^? teal to 'daMi ssay <sam©$ fey te »3 as^S fcagfe a (^p^a 

s^iago *Tfe@ ^s^sT ©is^s @s>E«£i empk®f$& mmMmg to nagste^ of &e p^^si^ 
invite p^io^ a feyto^ 
to the fcyds©^ffes5i te^ag fos^afei. 
3© HJgg ©if pg^te^sgsi fitydsfeg mite tea dsffi jpsgs ^) ^sry essaa Kb© lifligy 



G 

<e>tf ©ad fcaSaM te ©gssgafc slushy <fe <3®g£g^y wapa te <§§®sMgg^] ^gog 
<e>f the dffl ]p%a !y @22its^ a p^fe&a &fekg s&kg ^Mdai <»pS^ pesota 

BEsSfesm ©sasaE tea ^M^i to ^Idgaiy (s>y to prap=<d!@OT gfaga, 
s®@^& §mv mMv&i lay te p?@fe^©a fisfefeg ste) topss^ te g©^ @f 

©a^ssfi fe te te^sfe ae k fe ^ag-e^k^ msssSm &y arimfa 

^§^1^3 telW^^ ^ofcd^ M te (Sasagaa fe^ 0 Rfe^^p fey pg^MSag 
1© p^teggfea t&fekg smfef tea a te ggj t^%g p te |qp ^jsite ss 

^ sai^ag MMOp jpnMlS te ees cii^l y^fej ^& ssgofe 
diass^sjg ^ tegs? fe^fe <§&m&&& as <§§s^o\si ©^^©^ji ^s^Qg 
IS syssasas* Tfifcs to ^s^l fe fcptotoi (&IM&g s&tog sote? tea fe? te 

2© to afi tes a ssaofe ©^fe a terfe feaggk tea- te ffBR 

CGavestioa&Ily p^^M^I te fists fef!@jp?o TSfe feqawaa fluid 

Pe®eqi te fe^5Mg 0 is toM &3 $$§m§&®3& fcl a ptMsry dbfo^ ©if 
20 k^tois«®p§^^ 

<g]ltafei&B8 to s^ep&^fliis2R fe a Haas? tags* «el a ^p^Wfeol Ifesttesig© sraMag 
tool ^tea^ai ft» te rail pte © k te fe^il MpK® 

b^sisig ffiesoilQ^ as© ^raM te) gfto te Ifc^ m &@ tesig^ tekg 

the e^s^Sag ©p^afcio Aa©fe > dbpgs k fens k^safe is es^abte esatooes 
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ftsd&Q&^s^ xyfa^g&L a fes? fe®gsr m& mmamQ &ssft sisspiiE© esggnfife^ ®£ 

As$&^ dbjsss of pg^sS fe^to is © ps^vte a agfeS ^! sys&esa fe? 
S fes^ffisg a Iks? m a ui! wtesH &@ ®mmk ®zmgo& mmmm^m ®$ 8fc@ Sag? 

FBI, atora te bags @f flag §ss eosisig, cgasafeas x^fed to 

i^aif fegingg te FUR to© dtysfkg &e <g@sa^igsig p§§§teB as© sroadtei, 
Tite sia@£W a©$ ^isa feff ifessffi^alfe 

to (fe^@te$ gfegwa to <§35£SM m$ (&^g (§gso^^taio 

XH is afe§> as ©f ffi© gsgggaa im^afei p^Ma a sag&g$ sy&sm 
15 feu? <ss^^J2g a l»sr a ^@tt MMg a steffcsr <8^®go^ este®® as$ kspm^l 

Amy ps^ps 8© s^teB fes ikyfe^^te &go$ <§£fes&tf© CT^fagag pgggjyenis 

as^ H^^2>=^Mg w^nNo) a^ fey ^n^sig to te^ofc^ «^ 

fl©w witSi te^i ®? pm^te^s tofefeg sate* tei dsffl pgs fe a egssgsi&ijg g^mg 0 

may tea sw&^B&ly s^eteii &y etefen^sig ^ms^ f^gM^s zMm&mS. raffi 
25 raaaisg a fag? fe^g© fe a ^1 a^l fe^s? kfe©CTSsg&ig &3 p&fe^l to© 

30 Ea is a fefe^ feiSMQ off <^»ng a ^ a fes^Sc5i esa^i 

by thg hyite^iik fe^ ©If oemm* By refedxag Jjyto^i^g ihgod ®f fes cem^ 



o 

of hytte^stoao ©ssi te ssstsst^ Im^r is p^fco^ E£ &s a fete 1 fe©gs\§ ®ff 




K is a sala^ fete© o? tfes im^tfea 8® rates fb@ pwpag pssswsg 
segds^l ftes? 5a&§> wiiss tetossa to lag? m& fea fosnsaotiGft. Use 

off (gCTotg Is fe^^L A EoSi^hflgly stas FBI ad gGste assaia&ly my 
ssssd m& a ssrfte ©aifcgs dfesg&s tea ©sarsflsSi&saaJ sysSg^s, ttas&y resaltiiag 
ia te^sr ©Sfes&F© dssgsfcisg p^s^, 

A fete fete© off k^&a isi&Mifeg p^fc is iafeaad^ to 

IS wi& sbe jp^testo fcabfeg s^Sag ^Mte &@ iter is posatosd wtoa tte 

w^lto^ gad is e^^M !a gfe§3o Tte paste is dasgs^l m wte^d eKtesaall 
ctoM©a didag didffltog, dg^steto^ « egmgaiag ©p^mtas liters t$v3sseiy 
impie^nig its sastepsafc ss^ag ssd s^sag fesfeas* Tfe© gsste is desigasdl go 
easfols oxsmag o@ fe© pstefca esbmg mstalt segraisig 2ddM@@al ses&ag tesfe* 

feo% c asd Easy $fe3 feyfeMfe (fe^atete fc? gagte-gg^ag 

£® iaflginaaS $m ©sg@£3$ &§> ki^J sad!/©? css^iioSag ftasds. Tte gagte-ss&feg 

2J is to w&sfe^l w®^m4&&M®Q dife^fel p^sss® d®@ to tfe© d^igK of 
&q s^a s^s^ly asdl &q p&fesfi teg ^es^^Ila Tfe© IPBR may als® pswidaS 
witfe a tosqyg smossaissto aad te^a KmMag d@vkg 9 w& a siaglg oar raultipli© sh^r 

k is aa ad^asMg© of &b isrw^fea essfeSag d©^2tol© ©©fspt^aa^i may ba 
30 uss^ is mu^ of sysS^i a^^diEig w> pg^s ia^afes. Ae^^ adtvm^ige 
of fe© is tte roi^gtoi fe dwmSii@te cods Mdl sg^kg eeols psqujired to 
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complete a welL A ftnther advantage of the invention is that the system may be 
customized for individual wells which require different (tironnection and load 
carrying requirements. Tripping out only a portion of the production tubing may be 
required to complete the weU. 

These and father objects, features and advantages of the present invention 
become apparent from the following detailed description, wherein reference is made 
to the figures in the accompanying drawings. 



c 
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BflefJ3eariBto 

Figure 1 is a vertical deration, paztitOy in section, schematically depicting 
a conventional liner with a typical tubing string tie back to die well surface; 

Figure 2 is a vertical elevation, partially in section, illustrating the assembly 
5 of the present invention employing a production tubing string to position the liner, 
cement the liner in place and set the production packer; 

Figure 3 illustrates the system of the present invention as it appears following 
release of the production tubing from the polished bore receptacle and showing a 
reverse circulation of fluid which prevents contamination of the polished bore 
10 receptacle; and 

Figure 4 is a vertical elevation, partially in section, generally illustrating a 
torque transmitting and torque limiting mechanism and a shear-type release 
mechanism each provided within an upper portion of a polished bore receptacle. 



1 

-12- 

5 lite L <§§sfca^ felted &3 ^iag s&mg GS m& wm m @pa taaksfe B 0 A 

Brasg swskg off te &gr L> & ^bffl g&rihag sss&ag twfl 

1© to© s^ssg^gfe tFHE isto t&@ Stated g^gfe &@ te\§fe§fe B. Gssagag Is 
dmdQJ5§^l ®6§> to ta§M3 femsgfo te dsffl ssmg «fl fes? L* Drasig tMs 
eefflia^kg p^g^, IK d^sii&te S@ ip^pl^ to (MSB &§§ag gg ^sfe§3 

tagfete Bo Mm te> ©3S23$®g 0 te Bags- teip? US is ssa gfe© dsffl stag & 
IS figfags^ fesra t&g lir&sr feaggfa Sp3®s5 ^gfea ^s*pag x@&l&ag ssssrablii& La tbs 
Ksag teag^ ©s© ^g^l 6§> &@ Iter dtarag &g §s£^Mdtea 0 

Oasa^aK to site asMsltas tete^i fe© feg? L CS is i&spgafly wsr 

dispb§3^1 dte&ig process aod feg ea^gaft 5s ds^ibfed <y^ tfe© top 

LPSK wfcs® te <&ffl s&i@g s@2&g t©dl ^ s^s3£sd ag te e®^gS<sa of ife@ 

Mfe to feg? is as gfcsi dsffl s^Sag g^saw©^ 

25 feilg^s Hl\ a pgtegM pete PF P ?B^, A profe&@a pete PP 

iaay fee ^£§3& ICQ m®x@ afewa Saa@? fesig^ 0 sad b^f^i 

r^^Sd© is pwM immsfe^y ofew© te ps^teto §sd allows 

th© p©d^eg®ro tobiag sskg to be .sgl^vely digssaaasg^dl feera the ssi p^daicts^i 
3© T&i ^fl a^a^&ly S A & th@ te^snoa©^ ad off &3 tobkg sstog 

is insgjf&s3 mm tte PM. D^ds MKrag tfeg io^sr PBE as well as 
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mse&osfe! <feaog3 m PUR fcfeg jpfes^M ©f to fes? @r s^k^sa 

of ffe dsffl p^saH g^feofe s^Sfeg ©£ a a^^My (s®S fe^a) 

5 FigQS© 2 ffl^M^3 (^k§$m^8& off to s^S^a 10 rmmSmQ to ip^sss 

&Mfe3 0 to g^sy a ^Ms^sig agssaafaiy tfsp§es@(^ §m&xMy m 12 mm fe 

teiwg gb&g fees ep^s^ifi a^^fely 12. Tfe ©wagg^g 
assssafojly 12, a® a ©§s§sai gss^ gsctaas a festo sfafc jp^to^® 

b^ss§sp&gfe WpWfe^fcjjifi^^ Tfe<§ syssge 1© 

20 to^sa &e 0 o © o @f &s p®$©stai esMsig 11a ssditeLD. of &s castas sssiagGS 
for xssgrajag e^gflft m ©a^sa^fe! tesi to 1®^? ^ ©if to 

csMag C asd E7 9 m te FSIS 14 &m mti&sZ ^& te ©^^l 

A pSn^Ml§; oif ^K^fesD 44 p^feifelly po^MsS ateg te teaga of te 
tufe&ig ss^Sgsi Sla fe^ssoi &3 jpe^sr IS sad te fcs? 17 -e© fe© tokg 

2S a§sfei 11a ^i^M ^MSg CBo A mm^m Id e©»s^ &@ lo^feamsgi 
ead of tk© ^gg©s 11a te iks? 17 0 wihf^ ©sead!s dtorowis^y iaJ© te 

tb@ lk@r 17 <S©^j fefi© a vtggfej te^fe as *w a© Sgro^ 9 aadi 

30 to dte &a ^s^he^gsi gglsig XI Is srasg*^ fee ^dl sisfesa 
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Hgffii 2 fcs&a&ss A© Iter 17 fo psdfca rafek &s taifesfe B fe^to fca&ag 

Iks toe© j^gs? gssMOo A dte& m^ossto <£fe teps tero^i^g ^ 
to^ss ItaMsig <fef£§3 2® as (fesssi^ teste fcafea so p^fefeHy pdfcsd aa 
^ . essis^g&g a^ssfeBy 12 psiaM& sotgsy to§33 off ps^teto s&tog 11 to 

1© ©tte^fe dl&Ste* J® s^kto, fie dtevka 2® ^Ngg e@ gssaifc ©if 

s&kg H mteft ©mnns^dfeg M^asaS ©f fes? 17. TnMs feto© p^tes&s 

Casals is prag^ fern to fe&ajgfo to fisfekg ^5®g 11 

IS bosom off te Sfe^r 17 mm m zssmti&m A te&y&sa tasfesfe B gwad 

te Sag? 17o X@ p^^iss* eg^? Imy^r &Mag waggs* ptogs 4© 42 saay bs 

cemaa&ig is Sa pr@g£®££, (fe lias 17 may fcs ^s^sol asdJ/css 1 md$m^&9& by 
By psmpsg ©saesaa femsgfe a pnsdtes&s® t^Mag ^ffeg yaite? tea temsgSi a 

b®s^i#§o my gs^sa a;ppi^®2i 9 ^Ites ©if ©a^sSS ^oy tttos tea 

th© sbs of ttes ddl psps s^kg tet ddlMag md ss^kkg ^gi. Ato, 

3© ispf@? as^l tero^ TOgg? pl®^ ^bSeb ussd s^sate ©s^^e &@sa o^s? 



o 



-15- 

jMUS @f Jpsp &3 £3> &3 ^Spag ke^oonll <$km^te£Z g$ d^i 

pag3 mi^« By iMl^sig pmA^ra Bafesag safes dsUB pga to pip ^3 
ce^gafc e§) &s 0 dSd^ift wgkg of &@ ptags is (ste-fes^i fag &§> to 
sm&s^®fely raifos dtasfer of esgfe of &@ j@ia© ©if asfefag tek afcag fe Ml 
5 tesigfe ®f <§£g& joisifc te^s^i edjs&fag estote jdsfe by a §isn^g& 

fesft MmB S21 t^Mg s^agfesgused &y HydsiS o? m&kg mAsri to® Atfej 

10 mmsmbly Mgfo tesps gamA effieialt wijpfeig 0? te essays stasy. 

T3ao©3 sMEM M&a^S^ffi agpseiate a s^teg&l isdal gpdag ©if, 
^fflpte^ SC® EssiSsfS ray ipfefliy e§d& fe^s^ &3 ]?sodBsoii@® p^efe 

KnP ®M^t&§^y batosga A® p^&se&§® g^gfe PF sad &2 Ek<s? 

Flfi? asad &3 feg? L teeter fei &sr te2@s£ LE tews oa isteassall tog dkmefcar wMefo 
is kss tea to© @£ a sssteM© psAsto te&kg sesta lia ^Me^ eKfcgsds 
&@ p©fc&ra p^te IS sad &© fas? 117 (&<g ps&gftZ imrm&m* 

TRaSs feaas^ s^teao te Ihiyto^e b@sdl ©IT te <g^2^a draag eam^eMoa 
20 j<TC©eg§ m fer»M©s ^raoga Eqraly S^pi^^ O.D, of po^sf 

11a of &s p^^ig kw^&oio A^s#sig]|y 0 the rea of p^dtssgfesi ^sfeMg ^Jsig 12a 
gswMie fe a Mgfe? fSMffllss ^fiMi is ^fe^gsiy gl^ tern to 

g®ia®feis ^mMM a§§ss#ag te pi^ fe^y <^Mag a i^®s© ^sgasav© asi 

G®samk re^sdsg to Mb^lte^l fe^ vM he pssagsd tap m tm w&z adjas^s 
&@ p^te^(Dsi Ato 9 tto^i©^ mm^mm of a cosiv^S^iS Msg?, 

lite &@ fc^dsi ©5^ e@aatggfes @f a ddll pro^fe a Mgfo x^sls^ae© ® 
flo^f of drfffiag Easd m ®fer fflisM ^Mte &e essa^u is ia^> mM 0 By 
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Yflat a f^ lm wl iii; 

1. A method for cementing a liner in a weQbote bdow t well casing, 
comprising: 

positioning a liner in a wettbore from a tubing string passing through the well 

casing; 

pumping cement through the tubing sizing and the liner to cement die liner in 
the weBbore while mechanically positioning the liner from the tubing string; and 

setting a packer to seal between the tubing string and the well casing while the 
liner is positioned within the weilbore from the tubing string. 

2. The method as defined in Claim 1, wherein: 

forming the tubing jtring of tubing sections each having a substantially 
uniform internal diameter flow passage throughout its length and between adjoining 
tubing sections. 

3. The method as defined in Claim 1, further comprising: 

applying a fluid pressure externally of die tubing string greater than fluid 
pressure within said the tubing string; and 

mechanically releasing the liner from die tubing string in response to die 
applied fluid pressure. 

4. The method as defined in Claim 1, further comprising: 
manipulating the tubing string to move the liner while cement is being pumped 

into the weilbore. 

5. The method as defined in Claim 4, further comprising: 
mechanically interconnecting the tubing string and an annular packer seal on 

the packer such that the packer seal rotates with the tubing string within die well 
casing during manipulation of the tubing string. 
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. .■ 6* The method is defined in Cliim 1 , fiiftLci <tn uprising; 

circulating wdl flnid between the packer and d» wett caang while punqriot 
cement through the tubing string print to setting the packer. 

7. The method as defined in Claim 1, wherein setting the packer is 
performed without moving the tubing string spaced above the packer, and while the 
liner is cemented in place within the weUbore with the liner structurally fixed to the 
packer. 

8. The method as defined in Claim 1, wherein setting the packer includes 
utilizing annulus pressure between the tubing string and the well casing to set the 
packer. 

9. The method as defined in Claim 1, further comprising: 
extending the tubing string below the packer, whereby a tubing-to-casing 

annular overlap area is formed between a lower portion of the tubing string and a 
lower portion of the wdl casing; and 

pumping cement includes positioning cement in the overlap area. 
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10* A method of installing a liner in a wettbore, comprising: 
positioning a Hi», a packer,^ 
a tubing string; 

pumping cement through the tnbing string and the liner to cemem tbe liner in 
5 the weObore while circulating wdl fluid upward past the packer and the tubing 
disconnect in the wdlborc; 

manipulating the tubing string to move the liner while cement is pumped into 
the wellborn; and 

setting the packer to seal the tubing string in the wdlbore. 



10 11. The method as defined in Claim 10, further comprising: 

pressurizing an ammfys spaced exterior of the tubing string; and 
activating the tubing disconnect to remove the tubing string from die packer 

while maintaining the pressure in the annulus to permit fluid flow from the annulus 

into the tubing string* 

IS 12. The method as defined in Claim 10, further comprising: 

automatically limiting die torque transmitted between the tubing string and the 

liner. 



13. The method as defined in Claim 10, further comprising: 
the tubing disconnect includes a polished bote receptacle with a uniform 
20 diameter bore therein and a seal assembly for sealing between die tubing string and 

the uniform diameter bote; and 

sizing the uniform diameter bore as a function of an outer diameter of the 

tubing string to regulate the pressure differential-induced loading on the seal assembly 

and the tubing. 
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19. The method as defined in Claim 14, further comprising: 
providing a crossover sob beneath the production packer and between a lower 

end of die production tubing string and an upper end of the liner, 

20. Hie method as defined in Chum 14, further comprising: 
mechanically interconnecting the production tubing string and an annular 

packer seal on the production packer such that the packer seal rotates with the 
production tubing string within the well casing. 
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21. A system for positioning of a liner below a well casing utfljrin g a 
tubing string within the wdl casing, cotiipusing: 

a polished bore receptacle for selectively sealing and receiving an upper 
portion of the tubing string and for disconnection from the upper portion of Ac tubing 
Suing; 

a pecker below the polished bote rece^ to sealing between o» tnbmg 
string siid the weU casing, the psokeriod 

interconnected with the tubing string for rotating with die tubing string; 

a lower portion of a tubing string exte n ding below the packer; 

a crossover sub for toterc on nrrfi n g the lower portion of the tubing string and 
an upper portion of die liner, and 

upper and lower pumpdown plugs for posWonhig above and belcw a column 
of cement within the tubing string for pumping cement into the wellbore and about 
the liner. 

22. The system as defined in Claim 21, further cctmprising: 
the polished bore receptacle incu^ 

diameter; and 

a lowermost end of the upper portion of the tubing siring inctudes a seal 
assembly for sealing engagement with the um^ dan^ bore wiu^ tte polished 
bore receptacle, 

23. The system as defined in Claim 21, further comprising: 
ataquelinii^ 

tubing string and the liner. 



24. The system as defined in Claim 21, further comprising: 
a di sco n n ect member far comxoUably disconnecting the upper portion of the 
tubing string and the polished bore receptacle. 



29. A mathod of installing a liner substantially 
as harainbaf ors dascribad with rafarsnc* to tha 
accompany ing drawings* 

26. A systaa for positioning a liner 
substantially as harainbafora dascribad with rsfaranca 
to tba accompanying drawings. 
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